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1.1I0 W t1<l<> &'rill_lib '-'1 141 to blo .tu41.d (1/~)1.
1tI. p po.. or t.hb .t.u~1 LA to deyelop LIla a1rptloto potu""
r d .....1aUo.... ot alrpllcto potte.... t h .... or ..t.er1al.
da..b-.l tt<. __to""" lla...:.o.. _ oI:al 1D I.boo _LI>c..u.l
,.
t«Iboll_ ....d tor Ule lder1lUieaU.... &lid ltIU.'pnot.&l1Aol .r 1Jlo
Qcrn ..tcri.o.lJl _U .. OC>J'nlaLI.<I<>a t.bat ~ uLoL loot.....
a1.rpbot.o plLt.& er-d CGI:I<l1L1.au, l.abo>rato..,. d&t.&, _ """'-rl.IIc
probl_• .u. NfR1t ot ..."" • It.l6I tbo 1101'<1...-. of tile u"."r1n,I
loll. or u.. aNa oW be ..ppad and tile!!' 11M_ of HparaU.... r .....
lldJol<l1n&' ..1.1.,1&10 oUl boo •• tabl1ahd.
:lila """po or Ll\1a t.Il..l0 10 til.. told, f.n&1neer1ll& &lid oJ.rpbot.o
lftwrp.....I.aL\.Oa.. 'DIo ~.r1lI& &1a or t.bla ..port 1.1 u... CO/ltrlbq..
U ... or tbo ot.ot.41doo _lAoor1ll& 0011, ...pplq of Ule $!.&U .r
,...tI ..... u hr ,.. &1rphol.o iAt.2'JlI"Ilt.at1J>ll 14 ...........-. We at<:q
&1.- 1.0 _lop Ul. UrphDt.o ...u. pltt.&...... of tbe soU aat-u'1.W
oUb1Jl t.ba ..... _r 1a..... t1pU.....
"'" j>IlJ'COt ...tllJ'iW ~t"""'t to !.ho .... 1I.>Il... 1J:Ir.n~t1...,
bf.n al <IJ' _ ..pped •• _toa u. ~<lIII>1aatJ..<>n.. t.o til. _t
l:u.) and 1n lbl••1.oM1 to tJlo t ())). TIIo nonll...... bord...
of tho &N& _r aw<\T 1.1 tono" b7 I1.J.J.nI>l&Q 01'1.tt. Do1h t.hI.t 11&....
l>Ot b.." ..ppod.
nu. ..... .",...Nd t.a. We tb..1o _Ut"t.a•• _tnp or 1.&II<l•
• 11..... Uoac ....ru-utnl;r to _tbMat.&>'dJ' 41J'toot\.Oa.. tlw
...-u....-t po1<lt of tbo -.. .t.lId:7 1tI l.oc>o.~ loA _IAn.
ClrMAoo Coaat)' La CeUJ'al lA<:I1 _ loll......~ t polnt 1.1 tOWld
~ 1Jlo Obio R1..... la flo...,. CoioIlL,. !lui area .,.,.. lOIJor por'lJ.Q:u
or ,.....,.. ernt_. .ll&ri1ll. ~. ll and !lI:bCIh """"Un &lid
ll",l.t.cl port1."" III H.....1oo<> an<t LA ,,"""U....
,.
~ ..-..ll.a of ~. a"od¥ an ,....-Wod 1.a boo ;or1..<lo>1po1 -.11.&.
P1nt. u.. _u"PM"t of UI. &1J'p/l<>t.o patl.a", el_1.a or tIM 'I&"~
a1rphoto pattorM pN..nt. second, tho &ll&1)'IU or 1.1>_ -ntltlftr1DC
...u COAd1Uc... or Ulo ...... undn 1aV••U..U .....
n.. oHo'olo""llIIt or til" a1l'plIot.o patt.em el_t• ..." ",,"1t
..u1.atl......... 1J>Ioorpon.t.oo<l .........tl.e... baas.. 1.IIto lJxl11'1duJ.
chaP'->" WI.a, Il101''''~ It.J.ud~.. of UIoo ..........p"""'''.
ti_t t ..t.IlrM. 1M ....l,J1IU ot tbo~..r1q ...no or t./lo ......
U ..........)' or tao NllI1t.1l or a1rphol.o and floU aWful 1nelllll1.llc
..,11 eoo:l1t1o<U, dal1n...tlAo or .oil ~U"1", W c~..r1lll
probJ... ...-J:otood ..UII t.llo aoU .....:l1t1<>M or tbo....... 1lle nall.a
ot til_ lOll aWdT ........ported 1.ll .. text _O'ipUM or ..u. _
u..J.r UCU-.~ probl_.~ -..:I t.o.toIl... FU.......U_ or
u..~..1.<rc propartiN or U.O ...u.s. _ eq:l'_:~ sollo "PI'
or tbe1l' horl..",t.al. ul4nt.
thlo otll<l¥ 1.0 opo""oHd bJ' WI. Stilt" 1l1&h.'" Dopllr""""t of
J ....bna 110 __ntiM dt.h tho $<:boo! or C1dl ~.rl~ at
-. lIat.......lt¥. !boo pnoJoct lIN _ .....UIorUad b7 UIoo .wn....,.
-..d <_ 10, 19S)) of U,o J..1nt JIiPq ao~ """Joet of
_. l,lI>1......1tT .lad 1>0 ProJect r-)6..11r.
,.
1lIoI &I'M 1Ulde.. 1J>ftou,.u.,. a loutood 1.a. U>oo~ ......\.2'&1
porl.1oa or u.. st.&w or 1ftd1Lolo ..... oc:c>IfIlu ~w17 lJ~
~ aUu or """'"" &DC! pI'lOClplt<wl l.v1'alA. It ....,.Ukt.M •
• trip or lAIMI. ut.&nd1.II« r .... t.ba north...11 _ ot tJla DIlle Ill..... \.0
awn>>J.ooI,~ ..... IIlL11Clnd aUn ""..til (_ P!.&U" 1). Jh.o.t aulp of
1_ 1<oc1lldea 0'Mt<>1"d Cooi<I.t¥. -..lor porUoDl or 1'v17. er.tord,
araa,., DoalIoh, 1lal1.1JI. &Cd 0.-.:. eo..aU... "",d ..u. ....... or
IIuT1MD ..... Lo..~ CoaAta.. IL>I ....I.cnI ...~ ... t..nt __........
"eJ7 irf'el'l1a.. aM .._ .. PMr&l northllUt.erl1 t.o -.t.II...t"-l7
d1Net1l/Jl. It. _Ulem borda.. 18 1'0.-.1 b1 tM O/IJ.o Rlnr and 11.&
....-tbarp bl>rdu' 1.1 1a. tbo .....ter or GrM... Coomt.Jr, .....1."_1.7 ....rl
_~ 11M M_ \boo berGoor....t __to
1!Mo _r &t.o.:l:J' 1.8 t.IIa _t \tl1A1.T poPl1&1.<o4 1.n ... ol.&w.
It. o."te of popoalaU"" 1lIel tn wpr elU... _Ull po~
"",,2 t>.t_1I 1000-2)00. and :-.01 -.11 vlll",u, Ula popuJ.aUotI
or 'llllUob .-1,* UOMd.o 200. ".. _~ lln&1opooc1 c,lU.. 1.a. 1.Il. _
_ ut of • ~~ 1 ""- ....h .....et1Drl ......- b7 ....1_
_ U&l _. 1.1> • r , 1.!oIloat:'J.al _ N<:ftet1frAlJ. ~t.&.
Su<:b c11.1...... sr.ou. (pop. 1m) &lid ~~~ (pop. 2I,2l,) 1<1
_1.11 eo""", c........lt.on (pclp. 2021) aod t.J.J. C1~ (pop. ~?3}l 1JI
Poor..,. 0IMmtJ'••nd tqUlIlI (pop. 839) iII Q-.>IIfor<l. Oo\lllt1' 'lbo....u








































L_-'--';''''lG I AREA UNOER INVESTIGATION
,.
~ of U.O ................ &Ad _1J.1 _lopeol. b001r
pr1Mz'J n.r.cLLoa u U.a I.ftd. 1A '11.1.. for u.. &aw1I' ..r u..
.U'1tloLo t............ 1heJ coahL of • nLaUftlJ -u. _ l.a.1
.....too..... Ua11ooc1 _r ot ...aJ.doolltl.a.1 ...11... _1_ lbo ......
&lid rval _too... of JIOPIIl,&LJ..oa. u.o... U wo • lAr,. -.boor of
1Mlatood rval _utAp loo:.at.d -LlT Il1.<IIa« aUl.4I .. _" ....ta.
thoo t..-mpoz1.aU.. Mkl-...t of u:r.. _ -.. 1AnIUpU_
laol_o IMM '""'Jor~, HI~.~.&lid ..too......,..
'lb.~.1.~ o.t U>o ...... _r .~. COftdOl.4l or • t.
""'00- u.s. &lid $Lt.""' .....t.u _ -......... ol.&t.a .. _,.-...dol. boo
-.Jor 1l1Illo..,. of Ulo _ au _u"~ hIe p -.u....
pol.tlU of l.AIlutrtal ...... ..-""111.1 1IIpor\Mcoo 1_1.41<1 1Jl ........
adJae.., to tJ>. • ...,,10<1. _u 1tl.·oaU••U..... $<;clI 1l4lI." st.6t.
"""" 6a (u.s. 460). boob.." M.. Ut.aq &::Ill l"fMn1Jj.o, u.s• .IIo<&t.. 150,
...t ...... n""..~n &Ad _ A.I.~. u.s. !lout. 50, ""1.01.... n"".....es
NId Ilodtorod, .,,<1 SwL. Rout.. 37, CO!IIlo.U,,&, TaU t1~ DUb pol:>t. to
u.. nor-til. I!olIt ot Uloae »Jor :'OIl'" bau ~t1"'1¥ ....,,,,,t bU.....
mo r.c.. -tUl Ua1ted P01"I.1"". "",,"t.clod DUh _""'. 1ta
altoor t .. or tho ........nico U10 loe&l _to" of popoalatt.ao
&I:ld 1.It ot an lAt..!eat.. ""pon: or 1"0..1 _ oU l.rU.h4 IIlI'-_.._t of u......u..-d U-s tr......l.t\I u- _ -.. otl>dl' ....
porU.... of ..a1<l ....u..., \e. ~t ~t aUJ." _t.a1doo u.o
u...l.h ol...... tbo c!U o!" 1l...t.J..aPrc l<o tIM _t &lid ~_



































































































































































































































































































































































































































""'"u~ _. Loc.aUaaa _ .. u.. n..n. of _.O' .
u.. ...u .. BLIltI_, u.. J"lI -.. <_ r......tt-pt._l. tt>oo 1l1Mo0l....
hla. tM IlArLlA Coafttr .5t.at.c _t, _ u.. iJIo....s1lJuil SI.&l.e
........t -.I. I'1aIl lat.cbo.,. &rot ..11 _ ....... of KWl1~ ..-.1M ..hUoN
bJ' aLa"" '""" tnMl_t '-rUt...
ftwo 1m'eaU.U.., 1.10 &II G1d .... I C"...... !tM
~ ~t1 _ r_UT y...,. l..Ia1ted tor .-- of
_1010 t.n>J.. !boo ol.d t&el.o>1.u, _ ...n, ..... _u..r "PUaU".
-tUl 1otp>rC.od t.iabN' ..... r-tl&l1~ l..Ia1Ud~. ",U -.. 1.0
u.. ~trLoJ. __ t 1A f.ncl1_, e:-rorcl CDIIat¥. aacapd 14
u.. ......r t.lu'ltII ot caIW>oota _ pal-to. tor radiO _ I.ah..1.1~ ..ta.
III """ I.UD porU.... of !.he U'<OIo UIo..- AN -... 011 ...~
u..... 1.10 p....,UMl.. th. ope....l1""" 101'1I of lWt.M I.ci.-..
Tbo U'M 1,* &bu.ta ..0 1__ or h1Ib -eo_a 1.oIrport.&n••
due I.a u..lr nJ. bl,••"b.....r"". dlpod"". til. "o1~r~ 1...,11I 1.4
til.....t .... t_a tor .1.he1r 11ll..~ Capo'lh, t.lI&t .... N<:la1Md
in tho prodlloUOIl or bull~ .!.one, """""orc1&UJ' _0 .. a.cuord
u-.~.. Roo..l .u.........l of DPl_ dapooH. OIl u.. no..th.....
part. of til. It-t.olIo U6LO antlo1p&tltd 1.0 tlI.rt.l>ar axpand u..
~tri&l ure of tb........... '!tMl Ddcbbc'r1ll& lAIlU to Ill. _.t
poe..... -....1~ doopoaU.. o.saao:1etltd aUlI oU ~.1.<lc n1u
of _lOonble ... '0 nl Bath It_ an ,..,,~ to......
.. .....1 101 1.KlIl ~1.r1 MU q _t..:I l.o ..... 110 <>arU:1OR
12Mo ..... _'-IUd bJ' tA.l. thul..o 1.10 lIr1&&I1..1J' -.,r1C011tano.l.
Oaoplt.c u.. u,tl ...u..r _ u.. .:"'p ol... U. qriCCllI.Qw.1 po; I"
u. ot "- ...... _ ~ to ....olop tbo tlatt.' porU....r "'-
load -..d pJ'CIdgc•• ftJ'l,.l.I or cn1Il ~u. ft. J.odg.Ltial
~_t or uu........ ".. booa l1al.to~. H-.or. thoro bao _
.......nt p.....,tl.o:l .r 1A<1IuItrl.al aothit,., aM.h pI"OI01••• OIl u_
01....r UIa OJl1atlq ~trl.......1.1 .. I.lIa "".aJ.~t ot ...
_ 1.0 !.be .err -.. not.ur••
l!!n!n.l.' l'hyaio,...,W. 1.0 lta ••c.ptod uaap 1.0 toohn1c:&l toraiAolog.
1. tho .tUd.J' ot 1&a<lto... ot UIa ....tJI' • .....t .... p_ (10, p. ,)
_idwad tbo 10010&10 &ad eaoqapb.lo t..toro to bo ot Mjor "-
........ 111 Wol.....-PM••1oodJ.... .c:co>'<1l.oc to 1\ or. pbJa1.."..~
·u.au u.. luldt_ .. lOfI..,u. _ ........... alt bato... 40tq
... or -.11. 4olAc ... It 10 """"'rr to _.to...• • lU'fO poJ"tl""
.t \.II. otullr • ••• to tbo ""o.r1pUOlI .t tJI. lNldt.,.. .. tller .........
Ph,r.1.1ftIlIV", ... wo.d 10 tb1. th.ol•• aW part&1o to tho .t""",
.t tho wrr.... "rpbol.U .r tho ...... _r 1lrt•• tipU.... It oW
1tlCl..s. ••t..oq .r UIa laoo4torwo _ !.belr ....olotioG to \.II.~
1q1a.oJ. _ ~.1clIl ......... ...., lOt'tocto "-clotod o1th U-..
'""'_.
Do. 1Ilt.ara." ot til.......l.o.ar 111 pbJa1"""" .t.. r.. tbo
....,ea.U' or 1ooat1llll tho "l\IUl••rlnc .t""'tu.... 14 tho bo.t poaa11l1..
pooltioa rr.:. tho oUlldpolnt ot r"""tlO11o&1 IIAd ....-1'" 1Ot't1C1anq.
It.. _ .....u.r. 01_ &1:1II yartaU.... ot aJ.........is.. ....,
....... ot 1AD<tl'_. &T'O "'rr~t ..to. tlIo&t ta:m1.ob tIM erc:s_r
u.
dl.ll .......NJ. "'-n4ndh. or "'"~ anUal>le, .. _11 .. u..
"'" or nrl_. 011 1ItI1c11 .. eutal.a..~~ pntJ..,t 0111 ....n to----.
h .~ ~ don-__t of art"" t_, n.. .. pllt~
o'Mdpo'·'.... KI'f_ ot u.e eo.rt.Il. 1& <lld_4 1111.0 ~_' ~
cnP>1~ &NU .r lib ~pb1c =o.n.ct.u1au.... call'"~.
II&IV' _a.. _Uwte .. -.3 Iilr-Jlo~e o!.1'1'1a1oa. ..~
18 <ll~ 1aI.o _tl_. 1ItI1c11 tvUlu d.l.l_ 011 .. loe.o.l _1.10
to lndl'l'1daoJ. ~cr-Plde 1lI11t... _ ..~.. pl. c1M&1.tt<:a-
UoA _bl.. UMo ._t of ..u1'aca to..- 1.0 .....up 1.0~ pIl1as.>-
~o oaWJ.11.doIl.I ..rt.a1.a t,n>1cal. ebancl.orLoUu. wIl1d>. _ u:,
..... I.A ....... loco.lloed ol.od.1u, ... &8 to obt&.1n .. "-tl.olr -..n..........
• r u.. lad.b'ldlO&1 t .....
""Me' SVfI« ¥arpbo1m' koo>'<!J.lll 1.0 10M ph,plop"'pII.lc eJ....1I1_
••t1M! .,It.. propo_ b1 PlI-... (70) ...d Loback (64), u.. IU'U
lII>CSor ~.Upt1O/:l U .. L<> Lb. 1lJ.chl&ad m.. PLot&o,. or lb. L_
PlatM... ,..".,t- (114 1'1....... 2). !b. II1I:hland Il1A Pta..... 1& &II
1Ol. ...ted ..... <'OIll.o1ntn,~ or 1OIlu.-m Indl.&<l& 0<14 DII.oI.,
...1.<0... hAl.ooll;r. _ 0NltJ'll1 ,-__, 1t\1. _tlOoll it..
~..t plIlat ..t u.. o-..r1-..4 PlaI.M.. r.oOUf.' t ..t <ll U ...
UiOO, ..... 11. ...._ .. _laud "C"Q"'" ..1.opoo U\.ot ..,,_ o.l_
L~ .. ~ .. 'l'OCl (_t ato.... _ 1..-.1.
1tMo Il1clllMol lll.a _U"" La JocIle......... UNo _u..n. -.1't.nIt
of u.. .\al.o oUIl Il1PlJ' dl' ted ...t.ulaa or -'_1.uJ 00'1PA aM
1& 1..·IJ7 ol1.1Md 1atoo U1. t ..Uo-1Dc~...11.., Dol __
".. 2. .. .......P"7i *Ie 1l1....u.a IMlou ('oA i ...''''_ o.l...,. JMI•• sc.. .......-.. or ee.e.....
_", Dt.'d.Il1oa or G-'..,).
u.
".
llplaM, 1M Il1I.daoo.1. n&1Il, tb- cz-ronl Upl. ~ u.. 'Moul:I~
1A6cI (~3l. 11>00 ..... llI:Ilor l.ao..~U 111 i_toM dl.lWl
&boo er-t_ llpl.I.tId, otLlcll caaot1t.c1ho Uoo _I. 41_W __I.
""'"Pla of tM T.",,_. pon1Da of tboo I'.,.", Il.a _t1M. It
110 or Il1Ib r-U.r &lld _~ o\1......1V or l"Poll:"llb1c: r_.
1M .P,_ od....U.... Dr u- ....... l.a 8''' tMt ........ __ In.l
_tI> or IIDcli: Spr1.Qp 1e cr-rCd"d~ Uld tbe ~t d ....U"'" 1<0
m tH't h-J. ot Toll CUJ'. ,....,. ~\,J'. no.
_tMt l.oct.l. NJJ.e1' b t_ ...... u... _tan. _r or ""7 .."
1lU"n- o.......u _ 52S t ..t. J 200 toot ...u.t 111 ...,.
_ La u.. -.. .~. "'" _aU .1U'1~1&l~ or
u.. ...... d1apl.,. 1.at.r1<l1.W C'J.uwr or h1I'I _ 1... _ (P!pN 4)
or ftI71ac .,... to...... 1boo hlP .................1"ClOlAdH. bJ' .~
tll.ae .... 6HplJ' ..,tn_d, eru.~,...u lll..uo, t>1'~... llaIIdnodI or
t ..t 1IJ4b. _ .. u... plW>lp.l.t.ou. cUrt. (o...d ...... U. cUI ot
Sboal. In 1lutl.Jt, Cou.nt,..
1M 100oJ. .....1'bI' !AI ott"" block". aU" Hll tlet1M<l elope
1on&I<ll, ..-..J.Uq Ira tho 1.IltArbedcl1nc or haN 1.1'1(\ Kfi ..t....l&U.
1M Crhtord Upl.&Ild 1- ~phlc ,mU ...toolllUAc
-.. 29llO ..... aU•• of nJ'face (41. p. 91) .....trlc~ rr..
- Do>!'UI tIT ...,~ ~lt.o of llJ.JJoct1.Ltl Il...ui. orJ41.tt. '""" rr.
u.. ...1. be _I. b:r ....1-.. plI'<O<It Altoori..t.l.. upoMd &t AU'Ioolll,J
a-r e.l U-. Ii 1e • Il1Fl7 <lJ.o...-ted ...... _1'1_ rr. u..
_I,..' Oon.n..tJ.on or ... "lllL"'-4 i p'elo (U). til.- ...-1-.1
KU""", 11111>1.. ~. _ ph i .1. 10 tIM IlpUtt ......,. .... \0 Uoo
a:WGl ot~ -"11 aU Uoo 1IIIU'f... r-w- or 'I:a ....., I ita,.
11&." no s ..,....... '" 1"'"_ (_ '" I""". "'"""0.
Je1'.' "-""~\ '" O"" t.1<IIo. Dl'l'1A1_ '"....' _I.
n.. 4. A r , .. ~ .. Ilpl_ ..- of II1ab ...11001 100 kol.al'ol
~__ da...". 1!00 to;. oat~ _".U...~
__ dlri'_'*d .... .,. of -'" nall>1lll,r.
u.
".
,. ",.,.~ of u. cr-to...s \lplatId h ...~ ucl.ulnl¥ _
\nlllod .. Uoo tn- or P'J'WIt .._tab _to ,IJ.~ UlOI -n_
tnu or~t ..tulal...... ~nJ.1.7 t_ 1a 1.ooq:I......Ml IooJ.w.
·"... ·d r... .. _\MukrlJ' to ........~WJ'1t ~Uoa. lobo d>aqM
.( ....t_ ~tJ... do DOt .-.... ............r :'or po.ttanl.
Lo.rael.J TMJ Ibh tor _ .. dl....,.aeo 1tI Uoo ...... or Uoo CIllo
11........ u.. _""'... bc>r<IN' or u.. $t.o.too. tbI aw. It..... <UncUT
_b-oU "'" _ 1&ft1 or Un~ or .. -.Jo:',..-t1t& or
\/lot U'U, "*110 aart1ll,r .. co ~ "M"" bat 1all1Nrt~ ...
u.o tln'""_..,. "" tbo _t t/l&t .... DOt d1J"o<:tlt __ to u.
n 1.0 .....celnl>l. tbat u.••to- c.loaJ' to tho otdo oaI; <SNpor itltG
u.. -111J1i: It.."" ~ tile aU- t&l"tb... ....., r.... n. AI ..
"'alt. ""...wr1&U -.-.,j o1tll1.a Ul1a port1Ga or Uoo .""to .ill
kad to ......,. nUl \hoir <U.8t&nc11 n- til. b&tlU .r tb au. Itl~r;
_..-1.17 r... .....u.... t to ......,,,,...t.
.......tIl... t&Otor to be """.14.....4 111~ tno ph,r&le&nJllll
.r CtutOl'd Uplaod 1.1 the aaDDar 1n llI1d> !.hoi pu.nt ..tori&l.....
dbtrtb<at.ed Ilf>O'l 4..1""",. Tha opoc11'1c.u" appll.. to tbo .o..n.a.-
U_ 14 tbl..lo..... of tile nJ'1.oIa ......t.>-..t.a .. -U .. !.boo __......
... ........ ot oe~ r.......u_ 1.D. til........ _ to o>woloa or to
u.o _ .. 1JI -.b1Gb U10 ..t.er1Ale ..... orialull" .s.pwUed.
lb__t.v1alo _Lri.bDU!lc to tbo ....t.... -rq.n.U- or l.bo
__r ot.q .,. _, taI7 roeb or ft771t1,r.~ ... __
&1e~. r. _t__~ _ u-.~ .. u.1.r = ..__
U_ .... "'" pi' 1'M"t l....u_ ..wr1A1.tl. SIwllu. _0......,.~.
.,. aau-t.&l 100~__'._"""__~ !cr', :V ...
1OIl_ r.... 1",1:1.'11.-..1. UDU......
".
!Ioo "F'~ u-u_ -.lUI _toM _t.or1.&1oo 1& cIo&nct..-r-
aM • IOtMp 101... n1&Uftl,r...-.- , +'pw' plll".......
......u. _'In" 1A ~1J' """,_, r..tvM. fM __ 1&
tM .Ite... pDrUoa of tbIo ...... 1lII41.. 1,M_t.1ptlDD. ........ lobo 1l1&b'"
_pow 11th """" ad pnI~1p1t_ t_. Stldll.oa.. .u-. _ .....1_
taIIt to .roei l.lIaA U-.t.ocle. NId &ale.. 'llIu. _ I.bw:r _117
Illlltep 1a1J> bl n:>cb lIhUll &no 1... N&1at&tlt to 11"CI*1a<I..
""" pndIael ot~ IllIl-r • ..-tloM UIaA u..1.r t-4la&.
.... " ...... _,,~, 101 p1" '""of; 1Jl til............
lin'wu.ou-. !boo __ of U. e.-t_ llplaad 101. coec-r- 1Jl
_l>1tIatl_ -. ~tJ,r dUl u-a-'-I ud. ob.>J.... _ 1...
~t.1I' -it/> U.1l .hal.. &IlII oh&lr U-.~. lloth ••pon~
...:I 14 ....bia.tJ.ooaoo. $Qch .M<lootoM _~<I&t104oo ~ ltep-Ub
lallq -u........k _I..... ..,d ,~_ p117 r..t.ar-u (np. 5).
11M> _UiboL1tl<l of U-O"- to U. ""'1~ of U.~
tON I;JpI....s 1& .t.r1~u.r of ""=+'7 w... "b-H ..... 'lI1", __
_ • _U-, iIMl... u...toM cl tbo~ • ..,. __
.~.. .-, _u... alope.. aad ~t nu bot"-'!. 1&ll"7'l. ~
l"'fIIIJ.o r.._ ot u.a Vpo ..". h' ......' 11> u.o _tlleul4m perl;
ot Crotord 1lpl....cI.
la t.bl ....tto"' plrt1o<l.o ot Pn.,. ....,~ Oo...U .. U. F*"""
ot Malo -. 1.0 u.o -.oou.o.. If U. ~JbI' MIll ._....w.. Il>II
.n..,1..1 ot ",...1ool.•
.. ......' of tbo er-tIII"<l~ ... JllU'&1'~. tutvoe





























-.ld "" atu-lbu_ '" U1a .hod..U or 'l'>n_lotaAt _.to...
t_U- 1IIl1010 .d ...~ _01.,- 1.a linolAf u.. _ ..
atrata .,.a1Iaot UIa ..tn~U•• r........ ..r _1...
~ Jwftot ........IOC. ~ taN laIIdto • (96), "10 '"IIP"ttd b7
pIvoo' cr pM.. '" _ ..r u.o .-].Ut./l'_ t Uwlt ........
tot-UIou' _ .. u.. .1Od_ ..r UIa _. It 1.acl__ aU~
t__ ...... pla1.a, pLaw.aa.. ud -'>t&1.a.... o1H o.l.l. tIoo -..
t .._. _ .. bUl, ftll... o.1opo. "'-• ......,.,. _ aLl.m.o1
r.... ...t.t tba.. t.._ "" tba p""_ta .t 10&.. tat U>a
"""- 1.acl_ 01.. all to... "". too _,_tau _ to _ too
.U.b1.a U1. c t or til. ~.'
tloo 1l:n'aoUpt1oft 10 j _ or .....1.. ..r 1__
t .... -..-. poolU..., ...:I~t cIoop&<l4o OIl u.a o>:t.oQt '" ....1d1
\ho torcu ..r ......1Gll ban .,...,.ad U>a ort~ .....r.... tlIa u.1~
..... ot th. c ."t rod!: .tnta... 0011 .. tbo1l" ..........,. 0..
01>0._. 10 "" 1JIpc»'t<.at nI"1ab1. 1n til••tudJ' ot landto""" or UI.
",UN CZ'o.r...<1 Upl_.
&01""-0 1...... to nsa.... s _ (, 1<1. oh1cJl tho ludt or
tbo ...... _ ...toq "" "reae.nt 10 blocl< <11... aM. ~Uo r .
...po.oUft1¥. Ao ..... 1Jo~~. tbo 10114t_ ot u.. ......
....... • t.u<lJ to.... __1_ ..r b1P ...., 100 ...... Ulot .... i ,"
~ .t _t..o u-otooo•• aU.1l 1.ato.-lat~ or ~_.
!loa -..J.. t.do...... Oll.' _ r.... n..,.. (, to" tbo ... of clvUr.
It .....1.<1 &1.. "" _"--. tbot u.o 1-. 14 \bot n".....
dII. ~ 01..,.. 000... 1Jo Uoo __, .. tl>oT _ted. 1loo'
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tIoe ~o... or I.Ile ...... <ItIdN' 1.a'feaU..U.<III U. relat.ocl \0
.....I.hoo~. hoa u.. ot.&Dilp>1At.r polq1oo.l. ute,,1&1., lIIa'dJ.It...
lIIiM101oct17... tv .. U. do"lnt1.oll or u-. _t.u1.ol.- 11> _UDM.
_ .ll1#I ..... Ae" __ b7 tho l.u.... A _ I 1A np.. 6
••~•._ """'_ f_ or .'.'lor .....tIdal c!I&nIoot<u1,.ou... Ia tIoUl
_. u.. ,..... ....~ 117~ _lAor1..t.loo _ ~ lI:r
.uw.te _loa or u-a__ MIOdoI.o_. 0... t.o Ule <!Ut_
14 _1_ ....u~ or u... ..tAlr1.o1.e Ulo 0141 .ap" or Ule
~.... dl~ 1.11 &1._. _... tbo f_",-_1.ar1AI.
-.,. r... • U-t.oM "" .....at<rao _ ttloo ,,_. ..... tIHo ___
.eo.~ _.101' or ....-t.... aaadato.. t.tld:r • ....r ~ 111
~ aDd It.l.ocq .... til. om",""" nth IIIl.orp , ·b· lUlU_
_ .....1.q in IIIbon ofl'L!'"'llJl:& ta.alL1tla 1<Il.o u.. a&I>4I~"{I1 _ ...
u.. _ot.oM ","p" .... uw.. til_ <od,pe or tile capo .... 1'0"''' d .tt
_ tbolr ...~ _I. reloU'llOl.1 ...."u..,.. lA ~b. ""rUI. tile_ton. ·'prod u.&lI ..... btoad aDd ddo, 1be t.o.,. or u.oo......
.... r.. ,.,u" N1.1.1q to n.t, oltb ol>&rp ~. u.ae 1-..4 1.0 oW"P
ddoo a1._o, la tile _\II, tho ...,dotGrl...,oppo<l .......... tnquo:;Ur
..u, to..u.."",,,- "D"_Ita 1'14'00, or ..u l.aoI.&tod bill•• u
.....uJ.t. u.. "'fIe .r I.llo.oo Il.1lb .....,. .".. UIoo11' ......t 'ftr1
u...,.uz-. no. _!.de &1._ or ttl n<lcal ..... "·"or to u..
tlrM4 _0,,' 'ppM ..- or tile -.. lM'..U.u...... 11>~
...... do""'op1ac uw ot8Jl 1 .... .....tacK.
_ l ..dt__alpot.d .. C _ D ("«- 6) ... 1MJ._1.oJ.
_ .... YW'7 ........-l.r f_ 1.D u.. ..- ..sa.- u..-u.-u... a-
lat.ter 100 111 _t _ po.rt1&llJ' ....~ 1IIEr1_ -... \II. al1JrTU1
-,-1.00 or tIM U"M.
~.
_ laQ4l\o 400"_"" .. 0, b ......... ftllq r...... 1_
_ n- UIe im..U ..U-. ~1 0""7 '"- oIHp1.r
...~d .boo to -.I &l1RY1a1 ft1.l~. tlMo aiR 0.1_
or ~ -U'V to.- 1 ; Ddt .., _ U.a~ or t.o1.aU _lire
tbt ...-1'_ at th ...u.q au.. I.Ud al ro-4 ....._
tIM loNII .... DR ...,. _.In. l!1oc:1:;1' at.p..llb ftllq au. an
l.Ad1CIIU.. or -.1_ al.....ua. at_~ _ U-.e-.
0'2nVb'...' 7 =, 1100 ...... -.. 1IIftcoUptt. U ... ,_
~~ ....... tbt 1.lt<:Ml PLo1.n .... t.IM ...t _ UIIo _
l.u..d La u.o _to 11M """,,d -"'_ ~1oD' or tbt __ 11M
d1........,..,t Ute _'" or lu~ eM'en or pc>pIll.I.Uoa .. ...u .. tbe
dolmol._t or lMutIT _ "-Ul1....tloM. 'lJM lac.II: or Nlauftlt
_1ft nat ...... _ til__..1" .....1"" I>u u..lt..d ....laall.anol.
parell1t..o to u.. n_ palJ>8 &Ad til. Il&t.-toppod. 11111.. H__r.
the t..u.l _tT of I.bo ...... _r lanooUp,U."" II............apd
t.IIa lo~t or polllt..o or a..ollie ..,I..... l.1Iat attn..t tho aU..,t1oll
or bol.b lCIC&1 W ~l...t t.o....ht 'NoSe.
llMI.oo' ~1f1e...too.,lab .. to tJ'pI &ltd... n.o elua1t1_
...U.... or t"l0l1C ..t.erla1s .. to tJ~ b _.., .... tbt auNP\.c ..-
m-alOl1OU~U.... at U,a tar1..lth, .. ..u .. 1.1I. l""loelCIJ..
,. _ Uoo.t 1af1 • u..U' \.McUo.. !boo.,. cl,...WeaUoa
or ....lOCU ...t.er1&l,..o dMl.1I witll U. e-loc1c U- WillI: 'IIIIIl1c:ll UIe
".
• waa ..... 10.-.1. llu to tIIo 01<10 tt&l'1&UOft 111 .....u-1&1
COIldJ.IJ._ \batl~ tI>rc>QaI> tile _l~l of u.. MrUI' •
......t. _l.e~ ot t.boo __ tTP'. wbld> _,.. 10.-.1 ..... 41Th.."t
a-<>l.,pMl ...... ~ d.1~ cIlff_t pII,rale&1 aad a...J.e&1 -....eta>--.._.
!lIoo ... or polctCle&1 WomaUoft 11>"'" .laf~ to til.
~ 01 _t.nw:U- 1l1l.M ..... U. clnal_t of _l.er1.lllo of
_Uoa. Ia ""til 1ut.al>ca tbe ..,.;1_" _t boo he" lar _itlo
too Pu'eloal ..... '*-1C&l. P"'>POrtJ._ or I"lllClc ..1<00'2.&1., &.OIl tbo1.r
- __J"""'I to "rt.o.1.I:I _~t10C1 ......uU_. .u~
_t of tloo -a1r>eerilla .t."., bIo.llt .... _tboN4 <'KIl (...uo).
t.II.. MCl_~ lou tel c!ooalll1t11 tbe ""'* 1'-l.t. 'Ihlo..a-
U __..,. to -Un it.. JIl'IIPO'rtJ... IIIId. _. -.r...... rolct'n' .......
<:1...1..... abo<ot t.lI" u.e.U"". til...t.uld.. at _tn14tloa, aad the
_tbod.o to boo ...~ 1.11 onler the! t.bI P"'P''' QIlnoerJ.a.r ..-...1h ....
•t~.
Hld9flM!, !l!olop, ltIo ~1IC14t.d porUon ot _th.... lAlll.....
~..... to &II ut.nll" palogl.Ul .tnlcl.an caU-eI t.r:. OCjne''''''U
"'oh." !lie "CIJ>o1dl\&U 1ordI" h • rotJ>a1' 1... .."Uou.- "-lUI •~
.... C1lllo1M&t1, QIdo. rr.. lII>1ch 1t ....,.l"d It.1..... 1M t~ll.
ot.ro.M. I •• ~ dUWo u.. IIjlpV ou k of Uloo otnlew.. ot l.taoo t£.-
or tM Il;pun, _ t.!oD.- otrata to 01<. ~. UIroqb tbe ~_
of --.1.""'_ 1.0 IUpOM • _ • or t_u_ of ......-1_ l'"01GC1c
..... 1M porUcoo. of toM OCIIW'IMOU Udl" 1Il hclt_~ _tui.al:o
...,u .. u..~ _ .. _ .. UMo """1......
~.
!be ..... _r UYMutlaU"" 1tlc.l_. Hd1Mat.N7 roU: r u-
or "-rlftA1&D MId MiII·""A"'"~ (n.- 7). !be ,1-
<o&61U. '_Uoa r.~"'1«! bf' • _1... ....uto. _, odo1dI
U bual t.> l:M '- AIM! OIb&la to...~~ '" ~ _~ _ u
caUM ......n.e1d _tot.. no. n.l..~t_~t.- lKl_U-_. __, _ ealM. 1bI -=_'-Wo'a or tbI
1l1M1••'fIP1u tooda _ _ • -.lUt.ool!.. of r.aou fl"Opoacl bf'~
aute 100 tbI ~\. rw... Ute, a-.I.u. h,t-,Id.o, $1..0.-1_.
- .., otMn __ iI'~ pol.o£l.cal I"tpOrt..o .. tbI _
locl.. _ tor til. U-.l...lpp1aa r-tt.- f_ 1a u.. ........
l.tmoeUpUoll. ,.. "'- _ or C<>I\Ili.ow-. _.r, tIM _ Lo boo
ued 100 t.IIU report. oW boI tl:a~ or a..t..... Hrt.. _ 1Kl...l ...
or u.. "WV ",-.,.,pp''''' r_u_ ul.&b1..LIIIIecI ~ _ ... or
uu..1a. _ Ulat or Ja ....-u.....1'1.. _ "l>J'Ment1aol tl':. _
loaloal _wnw Nt_ t.lI.a _ttdd tQ~u.... ADd tile 1Ut.dle1
P1&1a U-toMl to t.ba .... t reporWd b1 C1,fde •• lI&lott or ladl......
(411).
".. P"-" ot hrtlU7 depoIU. allh1Jl UIa ...... Wldor l./l....t.1_
ptloo boo. bHa • dLop",",ble 'I""UOI> ", polO&1lt.1o 1a u.. put.
'fbo, _t4I1.&la pl'OpoHd t.o boo or f'ntwt l41J' 1.l>l1!.... F*"ol
...kr1w f_ 1a ""rtllvn J:&rot.lA CoI><lI.,. ~.. _tu1&11 ..... _tl,J"
1_\401 _ Id&II ,...... __!>It or """'~ ......-l.. !h'V'_
to be .1all&r "" Uoo qguto~ _'''1 _latAod nUl -u-""'"
_ .....pt \Mt UMlr 1&<:1< tbo c_u...e~ .."':1.11. 'II.--.l-
UolI or u.. ~ftl puU<'l1OS~ tbt _ .. ,......aI..o ..... dio=1.ftd
".
".
,... ..-tu7 .s.po.ou.. , _ b1»lr ..I.erW ... _-.I ....,
Mtore 1L bad ........ \0 c_t It.a.ll. ttl.... laptq u..............
• U.... 111 ..~ _!.at..
sl.ntetval 'hs".g: 1M et.nlctRral arnorr==nt of Uoo ............
t.on~U_DO .. ..-,:l.Cltlil1. blah _lIt.1o of ",. nat 1J'ac .-s.-
_,""" NCb, nUl .. -1..1_1. _nud 4lp. '1M ~ 411' of _
a 1AtriM1II -lUI Uoo dionJ.~t ot til. ·CtM'en''! .&rc.II.- _ 111
atoMpu to-..m u.o ..I., at .. 101_ of _ to ~.~ on
"" .. tl&tt..u- Il1c>poo of _ \0~ 1.11. tboI ...t. 1)00 _~. of
u.. ....peDtl 411' ot t.ba atzat.a 1II1oeal1l' 1.a.~ II>" __ .....\0
WI1cb ......u .... rn:. u. 1l<>r'1.so:>ta1 CW'pre"'n I.hnI&I..t lOAd", : -I.
.\.rata d1Ipl_h _ ....1. ........ tile It..... OOQI!1U.... dwnJ.--'
durlIlc t.ha ! ....tUA 01 the "C1l>elnDatl Udl.~
"...... 8 __ a<:tIMJ. cooJ."Iic ........._11..... of u.- ..... wXI...
at.udl t.&k.. 00 .......t.-..t I1lNetiolll. 1be 111..1...1pp1<ln l"Opl'UIot.-
1.10<1111 lodJ,a.,.a, _pooed of t»ent,z alte t.1al 01.1.."\01 ..." 1".,..
atoM r.....11""" hokL "'p:.ll: 600 r..t), Ut" oM of u.. _
.........b1.. o7"11e 1"'"I.0l1c ....1.. 1Jl 01&",,0&, Accord1lla' t.o ll&I.ott.
I.lIII ........"-a ...... _rind rra. "t.arn- _t.oorlaa <kpM1kd
_1IIl1C&i.lJ' 11:1 tub!d, aI>tJ.1.,. .... dtl.ru"~ perl" of .u-
~ _ .......1'&1. obUa U-~. were "-1hd 1A dW. -..
...u._t~__~~ ot 1a.lId dUkr'.: ......• CuI. 1100
~ r-r-' C3Cl1Il' i u 111 loc.u"~ b¥ 1.tl~
UoM of obala. ~ obal.. _01)7 ubI. ... ......,,,~boo~
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FIG 8 GEOLOlX CROSS SECTIONS IN THE CfbW.FORO !,PLAIt)
luTU .........
".
.... __..... ot tbe Cb88kJ' ..1'1...... ""~ nUl.
eIwI1 t.n.ta (r1,pre 9).
!be KaMtlOlld MQd.tou 100 _1........ct' ..... -d_ 1Al-..
of _ hac' wi 1'M1 ......~. Il&ru. ClooIIItJr. dtl> ...........
UdobH. of .a-.\ .. -.... f ..t. A1~~.... __ IlMaI'1oolcl
t_u.. 100 _t "'7 __ 101 '-aUt ...... 1A &Un -.rae","
(U).
1M ..Ide nr1n~ 1.llW~ of \boo t1oo1.<1 .-b ._ no.
tbe~ ....11001' _U- .....~ l:l.- r_ or tbe ""'_4>-
pUD ~l.o bet..... the _100101 ~u.•.s ("".... 10)
(42). At _ .b1&I' po!Au of tid.. """tact 1_ UIoI IlarI&t1dd _
'"- ....t.o d1roct.1.7 IIp>I> bMt:.l lI1ul.uJ.w1,lll .....u. _r.u ..t u..
1_ pl>ul.o on.<u1¥o doo_lh of~ tON tI>1Il 1..,..... of .........tloa
(""..... 11).
!Iw _1.0_ 01 u... Cbsotor ..riu of t.M 1U...1..1pp1A11~
....,. old0l.r ill Wow.. 0J>d 0"".lot.o"01. tile, 'fUr tr- tJI1.a MdOtd
t.o _eb......d fro. l00au"....,..OOWd t.o deJ>oo. fbo Mladulpp1q
u-o.toc>.. daplq' oJ,oo,Uar ....!au""". h "".t 1"...1.oa•• tbe pft....~.
or ( U. 100 Yhlbl1' -tdoult. tho........ oM... '-..... 111 ""lOll tbe
.....t.o du1,••d 1..- u.. cale.~'- Mpoait.M b)' O"pD''''
....._ or tile ......nl.· Ih .,,1_. lIl ...oIl _. I.Iwo r-oo:b c_
UJ..a _~n.llI.. -u of clar or u.. ~cal
.........Wl.lUG. VPlOll1 or ~. rocb.
".
nco 9. 3oIIllaw- .... m.la "" U-~. '1M pfaOI~
_~1a.-'U-_~ ~.
'-7~ .... _ Uoo 41.14Uc u- or • __
~-...1!_~ _: •
" .. "
FIG 10 ~TOUR LINES OF CONTACT SE-











l_li .... ","po. ito b.... .~. 1I.~..f;.ld ."d luk.......
f.~••tIOft. {K_dbo.i.., "i,.". G•• logy( 1,,0;_.•
St"to n.part.."t .f ~Oft.~~...tio". Divlo,oft of beO-
I <>\17 I.
".
'1M _ Nod _tan of """,lp1koU",,. _ U.O w.po....Wroo
..." iw .&r1a\J.llM Of ... a:- ..... VIa _~~t~U" tl.cto..,
.. tu ..~_..u. oOl>e1dooftUona .... C"" 4 Ill.., !lMI~ 1A
~ all"""'"" b1 1M nrl.a\1.- 1.Il' $ ..t.no .. -u\u'e 1M
..."...MI1Aa _t.u-w. ....~...UJ' ..-.lM1-a1ll.. _ -.l1U...
.... uitloa1 111~..u.rc t.bo _..w of ...U t.oo:1&U
..t>j_, 1.0 MI1-rt.oe .... &a<Q'-toJJ.c.. or ""'_rlac ou.tou-
_ ... __ 1.0 Aft 1Ao..ttleuat ......1111"\1aA of ~ ellaatlc
rocto.. 1A Uoo _U.UooI .......
_ Gl1llootAo or ~ 01.01.0 ol lAd1 _101 1A d._un....
_.. :no. ........ -....J. _1p1t.otl tor tbe .....1. "Law 1A 14
tb. Y1,,1A1~ of 40 l.s!lM. nUl &II '_nt<>N ot _c 'J';I>1
t .... t.be 1I1a.toer &1'4 7f" tor t.r:. _r. &Dli .... n • ...,.. 4 .....\10<1 at
-Jo1I1l", hooc" plJ'lode r ISO to 190 ""0 (6'). "l1lllllc tn. .."
u .. t.Nw. ...K loT lcll1t l.ts t.o 1n<U... to ""PM~ to t.fIIIpln.t<>N
Hl"" 10", tor at 1 , Ilq (65. p. 298).
l:OIoo to tho .-ll.it.u<le of clJaatic 1Atl_•• UlI~ ....... til_
o14w of lodJ.&-. ..u .. It" -. """'.10C""pb1<l <l.l.....n.1V. Uoo
adopUoa of .......u concl1U.,... .. crit.u1.a 1A Mpl0U'll UMo
cl1MUo _1.1.ocl or ... pt.r"t C>f u.. .tah h "'*I>l0l.al.t t.pMdba.
1ltl. b W __ lor \be ftI"1at~ 1.<> ........p pNIC1#t.at1Olll.. fOble.b.
.......~ bu.1o 1tacrM... rn. _tb to ...-tb. _.-~ u..
a:o-lDe P"I"1M. _tooMa..,. """ s.s>t-t>or. Ulo opp:.o.llAo 1A u-.o.
""" natoo ol I ....•• 1a j =4 to tIWo ~4 __ ~uae
1A Uoo _t _la,r u.~ ad 1.0 tlIoa ..1 tIWoc __ 1'r.
".
u. ...' -COral ...u~. fnopt t .... u. -u...... pcII"~ of U-
at.aU u.- ... "" 1u',. _tu bo41M 1.ll lalU... W .. "••1\, it.
~W 100 ...s.nuu, _U-tal.
111 UNo -u...... port. ol Uta a!..lt. UNo GllMtlll _U_ an
_ ... '&QU'or.1.7 4Ut.r1.b8.toed u.... 1a U. .....u.. ~_~
for __nlolo locaJ. ftt'lau.a. 14 t.po-....tIiN ..., lI"'Ilpl.wlloa.
0Dd00.. ...-l "'-pbn-h: ~U-. U.a ~"...... 4U..........
~ U. 1'.tU.,. u.. Il1llI.apol 1.ll C~.. '1M
-U.,. W .... "'''T ,..n-. -* 1_..~_ tbaD ....
U. ILUJ.tope. I:lllr'1.,.. U.a .opr1Ac _ !loJ.l _ta, til" ...u.,. bc>t_
UfIN'l_ ......... _.I1U or rr.:>at, _..u, U. ILUJ.I.op _
an .",..~ too " Utu,. 1 tbaD U- h "0' po1.llt •
..... Npon. _ bI' \bo 78 __.. IwtloM ol Ulo lI<l,1l.t4 sc.at...
_tt.w IbrMI> 1JI t"'"...•• eoTei"il>l ....... tb&A .. :!O r.u poor1A4 ",.
p. ISlE}, tile olluUo data .... ....,.,..- 1.D. t&bIIl... r..... !'or tbIo ......
...... t.rr..U ..UO<l 14 tabla 1.
111 tM ............. lm••t1gIltJ.o<l tM ..,YOII 011114_ 100 "'"
~rtaAt 1t i.e 41.~e4 br u.. Nil_! or Uta...... '1M t ....t
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_ t/loI...... 1'100' sir ...... plllet VIaL ""-lop 1a u.. "1'1.-1 aad
.,.
u..~ "PfI'OUWIICe or u.. eAfl .... tJPiU,l. of .....t.-. ,.
............. I .....~ ClQ u.. 1lO..u.o:m 0Idp .r u. edp of
tlIoe gpl.aIId ......Ml. Uoe~ of u.nt.- I lht.a1l.soor tM
........t.- cap. no. bDLI.oIo or u.. AOrUI.... al.. u 1l1ocII;r. '''''In
Uftot_,-.
~aue tU l ..t.ve. or u.. 1lPl...... 1Jl 'l""Uc. _t~d
ebon. u.. _wnw _'"""-0 alld 1.1.=Mt..:on... .l.A ..t.eIu.l._
......kIP t_u tlIo ....... Mol. 1lI ....:l.rU1A br .... llM.~
and oaf __~ r tiDn.
~l 'Ill lb Df til. 1&nUor.., WlIlor otll<!l .........,,~ -o1.l.l
dondoptd u.. """tQM ....p. Ih_er tM d""l"1'" or u..
llplA114 po -.Ia~ &NA.I o1ld.l&r to Lb.... _ ....~ )8
(p~. C. D. E). _~ ...111 aq _op "'" u.. alolNl._
!bo IIIh1I.a~ or u.. lIpLaacl ot.naa _ """ IIIh1I.a +,_,
_ ... Lbo al,deal...... 1JoIU,cat.e •~~ tint ....I.&c
_r111ar1 a 1...~d o-.d, .....~.
...
......... "
J.DHillO ,.am. stI1DJ or 20IRFU R:LtOO to.....,~
LfCI:\19!Il ,.~ Nll1QC ....Iio of U. .,... 1IDdio. ltaIlr ......
IUkt. 1~ ..t ..- Fbla14V&Pb1e t ..t....... liIl&cl:I~ ......
~ "" 1_ 1a. eutv1l Po...,. Co<Int.Jr ......t_.t.ra Cr_rlnl Col&tItI•
.....thIN.t.em 0rwIp Count,., ...I.c..,tnl DIIbob eo""t.r. ""rUlo", .o.M
...l.4o,o Ilf,rt.l.n Cowlt", <1 M.l.em 0 Count,..
lM t./ll ...k .." potu ot u.. WIder ltrf••u,aUOcll u..
ebarplJt ....1.llIlc u.p1..oIod.. oon.1.et ot "" lan4aloa.. _ Ib&l.. of tI>e
"'1d>bOr1JlC _Uoa I.e tho ...t. Coo _nJ. OCCN~ ..........
paMLnI.ot ..11 lALe> u.. JodJ_t wrrito,,1o.. t.o t.b. _t _ .u.-
011 Uloo ..tell pon1<llll ot u.o .,. ...... 1t.ud;Jr u.. ad_ n;oc;b
of t.tI. Ibu'pl,J noll1.olC "'P1M>.s. _.l.J Uloo u...~ \0 Ull _t -.
.... '""Ill -I.... eaQatJ.t.oit.<I UMo "'F' of 1.0001.&1.004 llautoM norc-.
La u.. la1dfora 11.4Id)' ot thlpt.n II til. Ilpl" 14 qtl..t.1.... are
lMdt_ A and B. (P1I""' 6)
TtP'tre. 11:10 OI!>al'l>11 nolU IIfllwl of tho lA'ouU..
,.Uoa __ht or ......." hd r1<lpl of \'u1 d aM .obI.pM,
...
_~I4Nd ~~ u.o ..............,ed 111 tlWo ~..u. Lao"'"7
GMIIII.t, tIl_, t ... 1.Mc _rpMU- l'1.dpa _ oI.Mr~ 10_ or
Il1Ilt ...U.f atld l.r'1"q':I1.... and ahnIp\ 016..10$1" (Pl&Dn WI. lA
o-t....., &lid 0..... CoImU•• u.. b~~ of u.. e1doo UopM
.._ • n ..,..ll.b, ""'. otllonJ1M c:all_•••\a1......Wp. f ... In.-
4J.). 14 Ilut1.D. &lid Dabo1.e Co<ID.tib u.o dM-.1.opM .... lI.l.tt-llb.
with t_r &1ope!ll'M1<o (r~ 42).
!Iloo a.1.,...too~ tor u.. 0tGdl ot u..~ roJ.U.c.c ......
UI>dI; of u.. ArM IIlIdeI' ot.eo<!J' ..... I.ak ~ Ilar'L1Il Coa:Il}'. 1'bo,.
dUplq • ILlIlLlr d.l_t..d _. oltll 1 1"1...1.1 &aped J'1••
.....144 bJ' otooa,~ FlU", • UIlNloc-o of tM ,..u1.e1
.b&....10l*-b~. __ III UruR ."~ 42.
!bo n.l.-\lon.....d ftlll' 1A til. o~ur ot t/>. pl.c:1.iU'oo i.e .......-
.UII .....C"'"" .tIort II'1U.. _1lI,ll "., fro. it U:to t/uI u;>1.N>4.
Rr-alOldl 1h.~ patUl'll. of !.bl oII&rl'l1 "011111I "pl_ b
d....uo1tlo. Sll:llo of rock control au tGWld &1...., u.. COIU"" of tho
-.oJor .t...... 1Jl .".,.... 42. 'DIe dN1l>ar- or Ulo ahlrpl,f~
llj>1_ ool\llbh of II>or1 &I'l11' '"-1o_h o.lorl,I Ulo a1<tu1opN
.paced at 1rre1"1aT lA1....&1.. !'II....~ M1b to.-.~
_ .., ..... boo conlid.noel. .. dnJ.Aa,p .~"- 'lMt an lribu.I.ari••
too u.. c1~ q.~ u.ot dr&1D. tbo nU.., r...... a4j..,.,.t to u.o
~ ..,ar."" of &Z"M -.. 1a'r_tllaU"".
1rot1llll' 'l!oe _l~ to... or u.. ohu'pl,J I'Oll..l-. ...1-_ ..-





,...t.nu.arc~ u.. c....t or tM 1Ipl._. 1»d~ ,.,uJ._
.... ew.p LQd ,-.bapod.. 'lI:le ueso.lopoo 1"ll1" .... ,.....u,~
puallel to _ eLbaI'.
"""'tber to.. ol .....1l1-.l. ...U.wlt¥ _lat.ed -.ttl> Ul<o r;rp1.a.l
&na _ lIIr..t1pU.., ..... -U 100.01 ~~ or .....r__1.M
p1llM t-' Il1#IoU pro1At. of u.o (pl.. A, n,.... 42).
tl>oH plUM lou"" wlUWIl1l.lltop tv. !be 1.Ddl..~
.e.r.- _bJ.M 1Jlt.o l4...el_llb bwIc"". and. ellbHql>Nllo1.7, 4rU..
141.0 .1lIIle cJM,lIQ&la till! dbello .."" into tho oi<l~ 11,111...
,."t&\109!!l!!!. ""1C!!lW., A.I ..... OIl P'1,pNooo 42 uod U tro.......
IIp1&Ad .......... ..uz~ bt" • bl._t of -. lon"n P'O""b.
~ ..,.t.al can.. a 1111_~t till u.s..Il.DpN _ u..
lharp ......t. or tIM &1' u:oept tor. t •• """n ..cu...... local*d .1
tba t.or- or u.. lIpl....u. 1IIe......U .......... c.lNNd of tMtr~
.,...ta 1a O!'door 1.0 be dne1Jlped iJlto -u tan _, SadI ......
..... ~1¥ 1acat.d "" tbe ...... 1Il<t.oilId•• ridCO' ~ or tbe llbu'plJ
roU1J:lI ~_, nUl lrnplU _po. 1ft ,.......-1 e-t.>1.oal
eWlarllT to Ule IlIapo~ OJICI the tile,. occllA\'.
ot.Mr opooa ....... ~ b<I t_d t.IIe -.. ....UJ' odopiq pel ....
U- of~__ • 1a ..llII __ Uw .t.Mpoor Ill.,.. _pj»tl t_1
........~ u.. tILll lllQCUl of tboo dlk&l'"P" ~.
!'bot.qr99q" CWo 1.0 tbo _.aNitl' of UK ...""t.oIu,-.tJ- ....... lei u..
....... lOll"'" It.u<l¥ the pbol.ot.oMc .... p~U1 lJIo•• N1'lM\e4 ~
the r.......1 C01'..-.d ....UD<>&. tho phototoor._ of ................ _
...
ue7. - u-. ot u..:........... N'e t'J"M Ucht ue7 to wtI1te. s-
ot t.U t_ ..... oa 1.11. ""U"'4 "Plud' &N ~ed to ...-1001 ......
1Jl ---.l _ "-no -.. ..._ (1'1&<In U). s-tI 41ep1.o.7
...~lno -.1_ .....1001 1Jl t.U l'ono o1l111dte. l.eoealo-UlPl ,_
(FlpN 43l.
3051.. "'W!!I !be oo1,r epec1&l t ..tor. ot tbe e1J';ll>oto poU.....
01 tbo ....."..,. "Pl-...b a tbo~ 01 l.l-.\GM qooarrle. _rial:
.t tbe bot_ ot \be .14ealopu. n.o7 iljlpOU ..~d
boJ... Mn'I<I 1.0 tbo .14..1"P" _t.ort&l_ (t1pr.44l. _ qunt__
_ "bolk -bite pboto~ dU. lltU_ o:r .......tetloc ,......u..
SucII. .... ttl_ ooth. qQUT1.. 01 til. &NO. '!be 1Jlocu..~..
lIUply 11111t uel .....t..,.. &1><1 petdlu 01 nopt.&l ....tb. !be
occ""",oc. ot ..to!' 111 '1........1•• ¥U'i.a dUl \be oondlU..... or~
.,. ot UIe ...... 111 .ldch til. QlIOn'lea ..... aituated. C'tlarri.. ""~
.t llt.d .lthJ.n the ••te.. kbJ.. 1I81lall.7 contelll nrlabl.........tl 0:
.at .
~ !!!teriSII ",. II\a.rplJ f'01.1.lAr upl ......1 or tho """ IIIlder at"""
..........t 1M __ ,....&1 t ..1.<I>'u .. tbI 1OfIU7 ...u.1.cII "Pl '. M
: ..... pu'OoIlt ..teri"a N'e eaQC."-, u.... ..... alao ......t.at or. •
blocll:;J __toGa cap _1.&.l.ot b1 • u-atoc.. &lid_~ to...t1oo..
"PdrtlM.&a.Ll' tl>& ..11.& ot tbo qpl • ..sa .1.UIl1 doIT&lop oa
tbo topo 01 tbo ....... """- _ till natt... porUoao cr tbe ai"'ol i •
..
fIa. 44. I , ' I r~ 111 "'"' -,.&, nUIIII:... s.
".
1M wIl.1t.. t'l'1Ap4 1'l1ll•• AIod ttl_ U......l..-ll. clMi or UIe ......




A1RI'llOTO STWf or !I'.J: 1lRl.l.D .w.uTIAL YoIUZlS
L<>C!U., 1M w-d &11Jn'lAl -J.l~ or u.. U'a tOdT .,...
<I1J'ecUs _t.<t nUl du.... tM llIl100 Ill...,. .... U1 ~ Fori: or
u.. IIl1t. Ill...... !l:o-,. _tJ.~14 tbt ct.rulell of U. --.l ~
or U. &IUo au a...t~u..... __ aUlI'I'1al. nU .....
t_ 111 SoRt.lloo:m Cnatord Ococu>t.J. t.Mt.n:l. "'rZ')' ~tT. _ eo..U'&l
IluUrl CooIllt,)'.
s.....nal __ allll'l1&l ...u.,.. _" u... lout..:! l.A Cw1tnJ. ....,
__.toe... cr.!OI'1l CDwlt)', _ 1<1 ••l't,-"ut... ~. Ococu>&,)'.
n..•• illm&1 nll.,.., _8ft..,eW lI<>I. boo 1ftcl",led ill tb<o ......
.....ar .t'ldJr. b«>au.. tbt ..tvUJ.•• Oil ahl.cb t.bv cleftl .......
~q to th" ll...to... uCUO<! to I.bo ...t of tM 1I<ll!. lA_.Ll-.
pUOIl.
t..todto!,!!, 1M b~ 1l1.hrrla.l ...-u..J..... u-u,ted _LUI Ule Kl.ouea
I.opo~~t lJl~ ....U_ or tbe &Nll _ 1atoI~U,p.t1oA.
~ r...... 1I.a1t.ed.~ or _tAr _ tIId _ 1"'4 ,..u1...
u... ..-- .... ~n.t.
n.u- 4S ..... " et.&1nt.P"' or ttl. '.. tnJ.DI1 _ .u...




porUon of u.. ""t ron: or u.. 'h1w l!1ur 1A .....1.1" Cooaot,. n".....
Ui 18 .. bn>ad .u.m..J. ftll.,. In DD~'"'" """7~.
DM all...W Qll.,. or ""0 'ort: of UMo 'I>1t.o 11...... 101 •
t,rp.lca1 ¥all.,. of • -.oJ.... It tbat IaN I'MdMcl u.. ot.a,p or cioo_~
Uoa. tJ>. "toe......... if; ,'n",., rrao til. _ Ill.doo ""' UHo aUla'
ac70N ~ nood p1&1Il. n. out_ of UHo ri -.os. ..... _
u.. dd...l .... of U>e .aU.,........ tho 'MU Hpant.4 r ....
UHo <IPS'".U.. 11oIe.IJ.. b7 • NlaUftl.7 n..t.t p1Ua. thU pLa1.D.
POOOH'N' .. -tie.. or r1$lpl.. -11 p&NU1ll. to ...,.. oCb.... .....
1A~Uq (_\aN ot t.be -." &l1ft1&1 ftlll, 1a np,. U 18
u.. 41d.dJ.Ac ot til••t .... tv J>1#. p>ll1h al_ t.be bed ot UHo
.t.....
til_ bl'M4 •.1.1..o1al ..au.,. ot n,.... 46, &1tlltlqb -.:II ...uo,.
t.bafl UHo illV'l1.&1 ..&1.1.,. of F:l1W"O' '5. po ....,. or t.be llllaUU..
or 11>0 att.-.. 1JI .. lla1ted a_. 'lboo .tn of til. n1.1., U
-l.nd1n&: betl..n tllo nUl' .ill., '!he rlpplll on tho flood pl&iJI of
t.ho YoU., ..... noU.....bu (&l'r'OIt. P1av."o 1.6).
n. .1dt.ll of tho &ll....1Il ftll1071 18 ..ar1.abl.. _ 1.a _ c.....
<:I1IIlppMr -"l1t4l1. on1T t.ct~...~ .. t ..~ of t..to
QPIU-- '!'be 11M.t of UloI.. ...aV' 1A U.I IU'V. ........ 1..IlTUUp.
""'" ... --...<1. .t • lUU......... _ Ul1nI ot • aU_ 1tI 1l1dtb.
'!boo po II ...,. of h ......,.. 1A 1.11. IU'V. 1.1 ....- _ U ~t
....:l...lnlT uooc1atH nUl tbe w.l.doll1t;r <>t au.-.
-n.. .~ ot tlloo al1Rrlal nU.,.. ....~ 1Il'tU1.a!o1T
o1Acl1olI ..... -W • ..u polU"" of Ute f\Ill U4t11 ..r u. nood
.......
..
Qr!'Me, 1l\II -"Jar~.~ of Ule 1l11...1al "..u..,. lIIdar
al.l.lllt &J"II """ U1tI .~..- or l.be nJ.loZO' ...-I tbo1J' U1.bool.u1...
tH t.r1bo&t.ar1•• of U1_ M.14 .t..... &J"II of ""'" tn'M1 _ .at
oat dMp 14to u.. ~...,. put u.. It.1t..-d ....... 1Joc:l.aoIoM Ill.~
1M nll.,. -u. ..... tboM tbt ..... 1.1a1t.M1 "111 1M~ or tbo
will., ..u. ..... 4ra1A CItl1T U.a a4Jol..ll1.a,r........ n.. atta' .....
_1OD1.7 apuooll _ ton- u.. nood p1dA r1ppl... 1bnr l-eu-
ftl'7 f.- • tItlrll to U.o r.u lqUl of U.a nll"7 ..u. _ ......,.
_t of til. 4n1-.p of Uo -.I. &!.l.m.a1 .... u.,.••
W199' 'DIo .....lCIftIIJ. act.1T1t¥ wlt.b.l.A UIot bn0a4 aJJ.lI'I'lU '1'011.,._
18 YV7 Ua1ted. It ......1,8t.o .r r.. uU.,. waU trlbut.ul.. _
tboir .....c......"".pecI port~ .... tM n_ p;l.al.a.
'u.\:tUoo!!llll. ACI1S!llI.w'e, 1M tal. o.....r of tM ftll"7 ...no
...n..,te u.. upJ.&Dd colldlUD<lIl that _tl"".~ in Qlapt.o 11
""d Ill. til. n ..t.oU.... of t.ho 1100<1 pUin 1....nrio!A4 to tho
bI.nb of .t........ TIl. tJ'pe of ...,.\:.aU"" tlp1<'al of noodpl&1tl.
.....u. 18 11aitK to t-hu and -.au t ......
ttl. noodp.l.o.lD.a of t.ho nll.,.. in ""..UoIl AN ~uutll1v.
tor -.nc1l1~. TIl. t ..... p!ltt.arno tn..ruJ.u aDd proportJ._d
aaeol"lUq to tbo n<><>d pl.a1.<l aUal>lo (pt. Do "--- 4~l.
no. pN'toJ...t t,.,. or OI"Op 1'&1_ 1A nood pJ.&1lI ....... or t.b1.
N,a,a .... ..... ..... t<IbK.....
""'I.o!.ago" 1M F*K>t.ot.-. ot tbo nood p1.alII. .......... --.llI'
-'r l.IlIuo _ t_ .... til. apl-P. 1h1a U pr1M.I'11.T"'. to
...
tile ~.r ..1&t.cLN _t.atoo ....CIIIl.tu.d 111 tile t:t>...r. 1Iwo t ...
..... 4Upl., u,lIt abad.. of~ 1A C>I>J"lI "'""'" (pl.. " f1&vo 45)
....,~ __I or eN, in ...-. or I.obaeco eoolUnU... (gI;. e-
n..- U).
'1M ltadI' or UNo IUpbotc ~~t.vo eJ._t.. tJ UoI Uoad .u.n1.&l
nU-,. ot tll...... -.. 1Jrr_~U... lAdJ....t ... au". of 00p0iIl.-
\1...... 11M dd,t .-- tor t/Io.t~ U .. 1A tile ..."-&1...
.....1~ a<:I..hitr 1A tile U'M. 0- plct.u-.. t.atu -.1_ thot
.1........ ot ttl, llll....W nUV& in __ ,,10<1 4IarlAI drt __
(Y~. 47 -...d. /,I) .otIo-. ..., UUlIs!n .tc~.u... of udaolopoo ..,,<1
bUU,op d._SA .01_ U. bat'-- ot u.. ot..-.
'1M d.&l'k _tU1tlp ""d ..l.er ....u all..... Oil. tho nood pI..1M of
til....... Illdlcat.. bad llr&1I>ap cond1lJ....... tIlo ........ 1b-r>e4 cIIalIllelo
or tn. d.l"&1a&~ ore tJpiea.l of f1J\.........""'d IOU••
nco 4'. IIli ? S 0001II1"-- 100 ... IoroM .u-w ftUop...
____ ... """" III ., ."_
....
~. .y... 7 1 U- 1.11 Yoo lonIId .u-ul ...u.,... ..
pte-.. '*- LII .,. _ •••
.....
....u,·]~, Iocclonl1<Ic to Uw 1atvpntatt. or u..~
plt~ or til "'r tnouUpt1oa.. UNo ...~1ac _u-
la....:! _1thl,.a t.boo t.Dd7 dv1_~ _do-.. ndf,
.....t<allJt ".,rU'1.d~ w:t.e l n~d 1,lrftoUpU-• .-w:a
..-l.1OCI tIl",t. &1.1""",,*, \II. U-_ pr...at _ ..........W.
tor U. IUpu aacI t ..... or A&l\l' of U. pl\Td~ tN,-". or
U. UN, aool,J _1l1C11ll. -..1.& of ...1dM1 u..t.:.. aoll. ~ ""
t<O>M 1A the ..... ..-,. im..t,J UOll. tile _ .... t""4d I.e> boo t.n.
.ith toM ift abal. 1A~.t.J. "Uhl,a. U1e...... tJ. ......... tor
UIio ab..nc. of .au.. 4011'1"4 tNa llD.t.otw _ 1IlI&1.. h U. t.et U>at
th. 11....ton•• and olutJ... ot thb ........ u~.-..1.J .....c.pUl>l.. to
.......104. 1lAd...h",,",u the, OIItCroP. Ul. 11...""". t!UJ.ckl1 co 1l>t.o
_11lt!0Il on:! til. ohol.. dJ.a1otop'.t.t ..,<:1 pt oU'~ ....., ~ ttl_
4N1.l>ap .t.rMu at u.. ....... IloIt or tile 1"'" towod doopoail.ed .1
tM botkiu at .u-. 1ne1.II1I1OCI tarp 'l'l&/ltit1U or Uo;ntall ...d
ab&l. ~"'tt. 'ftI d&>&llJ.-toM &.lid aWe _u. t_ .1U>1.l1.
U.e ..... llIlder .todT Ut-... or U1t ....... ..u~t to it,
&l..rM<I;r~ u Ua.to_ (3) _ .....uta 'M" (24) .
~1J.9u.,. U...\oca""~.~h otJ. lo_ u..
aUda' a1d,..l~ or tho .... IIIE!..- l.meaUpU_ -.lJ.anaJ. ...u..
>0,.
1b! "d'!:oD! bIJ. Pn>tll., tM 1&!>doIt.wM IOU FOru. unu ,....
• ,,_, 1Il>a1l.. "-toot 600ptJl to ...... lAM n •• t ..~ l.o~.
"",,'ed'O, ,,_ it. l..,.U"",. n.. PM" lit ~u•• M'" f-.d ..
UN .~10l"'d ._.-. >1.q. (aoapLoor n) ud "". dMpMt FO-
ru•• _ 1",","_ OIl ttl. n..ot.-t<lppId ~41toM._ (OI.apwr m).
1tIIIo doptll or u.. hor1sc<>l I ' 1.a UWo _lpU .... t_~ 1D.
............ u.. awr 1.001 r_;~ oalI' ...., 1,lhl. nb
or 10011. "''T of'tooa. t.-.... ~e1&ll3 1D u. _ or ta. • ~.
part or all o.r u.. ooU .... -.. ._oM b1 Purl'"". Il:'OtI1.oG.
11M _"_ $>I"OlU_ ea..1.ot of • hall • t"",t • ho~ &/Ill •
_ t...... a 1Ior~. _ t.b. B bor1._ u.. ab&UtrIo~......
"""'" -.lUI .-pl.- _ of .-atea.~ or n.»Lod. n.. _
_ 1M'. '!be oIMl' pro!U.. _ " bol'1Ioa 1'.- _ to bo fOIL
!.hick h ...u-. it .....0100. t.rI1r:la1o &tI ar-o.t " IbN. root).
!lI. B 1101'1-. ot til. dUp pl"Otllu i •••11pt1¥ Wa.n tlI.La th••
borl_ &IICl ....t. "" •~ C horl""/l tIl&t 11> .... _. 1Ao!~_
""",at_ r.--h. Se. F1t;I>.... 49.
'ftr.. t.n>l~ A _1..... or til. Uadl\.ool. 11011.1 h Ilul~ .ll'"
.ltb _U -.:It.. of oJ.q. tt.1J' c!q douUt7 'fV'lu rr- 80 to lOCI
pIMIAdI PO" O1lb1c toot. on.. AU.•rbIo.., LWh of U».- au..r1&1a 'tV1
.. lCllloot., .......
" "' .. '" "".. "" .. "" ".
" " .. "" "
na. 49. 1)plal .....tcn. eoU proru.... ll1tlI' ..... 1<0-_.
",.
11M~ .-1"', .. MU ... U. cIl&n.c~.Ue ~1aoo
........ __ .... I'1pN SO.... deli• ..s~ t.oool.a ..,\.Gll
-.,.l•• tu. rr- UM t1ool4.
11M 8 _boA _1.a1AO lar,. _. or el.V _ 18 pl&aUo.
~.. t.ali:... r ... UlII n&1d~ u.o to"..I", ftri.&U- 1& ntou-
ber. L1alte. .......
~ "" .... '"~ 20J to 25" '"~ lOJ to 2O:C '"t)'piw .....,..U"" &J'I aI",,,,, "" f1&>ln n.
CoNld1ui.D1: tho W"ka or tile A bor1 , 1ll _t t.J'pM or
_tnocUoa. it .ill boo ~4 w ........ t.nJoU ill t lIro......
1.abl,r .... UlII B bon-. e-_t~. tbI " borl_ 18 t~
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